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'°‘t§2§m. CONSULTING GEOTECHNICAL ENGINEERS
A tories Great Falls Billings Montana — Boise Pocatello Idaho — Gillette Wyoming
E 1 LOG OF EXPLORATION BORING
DH-S1
o HOLE No.__"7=%'
(O pnchems JoB No.__B81-1404 _ SHEET __1___oF _2
oRILL TYPE: soi.  Mobile B-53 CLIENT
rock - Mobile B-53 Beker Industries
S1IZE, TYPE OF BIT 8 inch hollowstem augers; |PROJECT
NwD3 Diamond bit Tailings Pond #4
CASING: SIZE N/A LENGTH N/A LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN N 94+77; E 0+09
Disturbed 4 | Undisturbed 2 ELEVATION: TOP OF HOLE - GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY 6157.6 6151.6
CORE BOXES 1 FOR BORING (%) 74 THICKNESS OF OVER-]DEPTH DRILLED IN-| TOTAL DEPTH OF
REMARKS BURDEN, FT. 16.0 [ToRock,FT. 11.5 |HoLE,FT 27.5
. . . STARTED  9-10-81 |COMPLETED 9-~10-81"
See shef 2 for piezometer installation. SRILLED 67 T Pelletier
] T|.ost;eo BY s. Sharma
™ €% CORE
qu‘:«. \35,6“ CLASSIFICATION OF MATERIALS SéEP_REEngv- RQO. DEPTH, FEET B8LOWS/ FOOT
0
0.8 TOPSOIL; organic material
—; SAND, Clayey; loose to medium
—{#%) dense, moist to wet, moderately
—:zy plastic, fine-grained sand, roots |SST 2.5 -4,5 q,° 1.7 tsf
—=5Y{ to 15 feet, grey (SC)
¥ 5SS 4.5 - 6.0 | 4-4-5/9
7.0 } '
— SILT, Clayey; stiff to hard, sat- }[LST 7.5 - 9.5 q,= 2.2 tsf
— urated, plastic, thinly inter-
- bedded sand lenses, mottled grey-
_ﬁ brown (ML) 5SS 9.5 - 11.0 | 3-5-6/11
IO_%
__/(r LSS 12.5 - 14.0 | 6-9-12/21
t SSS 14.0 - 15.5 3-6-39/45
o
160136 )
f:: BASALE; moderate to slightly :
] - weathered, moderately hard, 10-20%
—|*H  vesicles, very close jointed, SSS 17.5 - 17.8 %%/R
_:"’ grey-black .
144 .
—l++
20—
+ (Cont'd on Sheet 2)
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" LOG OF EXPLORATION BORING

JOB NO. 1-1 HOLE NO. DH-S1 SHEET 2 OF 2
A F e |% CORE
. CLASSIFICATION OF MATERIALS 3%¢ [Recov- | Rao | peprh,Feer BLOWS/FOOT
1 - : Samp | ERY -
—ls+4 BASALT; moderate to slightly Nw 84 48% |17.5 - 22.2
—l|¢#+4 weathered, moderately hard, Core
—h+4 10-20% vesicles, very close
—h+4 Jointed, grey-black )
“"‘*: Nw | 64 [20% |22.5 - 27.5
- rore
—h+
—h+
— T _
25—
—h+
—lt4
—h 44
27 B
_ Bottom of Hole
] Piezometer Installation:
T Perforations between 10.5 - 15.5
— Gravel backfill 10.5 - 15.5
_ Bentonite seals: 15.5 - 16.5
— and 8.5 - 10.5
— /
=
NTL122A
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mng:“. CONSULTING GEOTECHNICAL ENGINEERS
Jtories GreatFalls Billings Montana — Boise Pocatello Idaho — Gillette Wyoming
5@ m LOG OF EXPLORATION BORING
AR HoLE No.__DH-S3
e J08 no._ 81-1404 seet 1 _____oF _1
ORILL TYPE: SOiIL  Mobile B-53 CLIENT
Rock _ Mobile B-53 Beker Industries
SIZE, TYPE OF BIT Used 8" Hollowstem augers; |proJecT
NwD3 Diamond bit Tailings Pond #4
CASING: SIZE N/A LENGTH N/A LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN ) N 76+73; E 0+10
Disturbed ] | undisturbes | ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY 6153.0 none
CORE BOXES 2 FOR BORING (%) 98 THICKNESS OF OVER-|DEPTH ORILLED IN-[ TOTAL DEPTH OF
REMARKS BURDEN,FT. 7.0 |voRock,FT. 11.0 jHoLe,FT 18.0
Hole. was initially completed on 9-9-81, but [STARTED 9-9-81 JcoMPLETED _ 9-10-81
was repeated on 9-10-81 in order to obtain JpRILLED BY C. Pelletier :
rock cores : LOGGED 8Y
5 - T S. Sharma
N RE
éggt ‘§§9 CLASSIFICATION OF: WATERIALS Séz:.mggy- RoD. | OEPTH, FEET BLOWS/ FOOT
0.
__zaﬂ TOPSOIL, Organic Material
0.8 (<= . .
SAND, Silty; loose, moist, non-
plastic, calcareous, fine grained
—_— sand, grey-white (SM) LST 2.5 - 4.5 g, 0.2 tsf
5 —b SSS 4.5 - 6.0 4-3-1/4
7.0 b
— L. BASALT; stightly weathered, medium )
t+ 4] S . .
—hg+ hard, 15-20% vesicles, clayey LS 7.8 - 7.7 ?1)_0_(2)_/R
—hssl Silt in vesicles to 13.0 feet, Nv ’
e+ grey-black corg 96 |78% |8.5 - 13.0
10—t
Y
—h+s
e+
e
— e+
e Nw
s corq 100 | 100% | 13.0 - 16.5
g
15 }‘%‘
i
-+ 4 .
“le+4] 1ess than 5% vesicles below 16.0
e+l feet Nw
it AP cord 100 | 100% | 16.5 - 18.0
]8?["“}4-
— Bottom of Hole
] Piezometer Installation:
- Perforations between 372 - 8.2
—_ Gravel backfill 3.0 ~ 8.2
Bentonite seal 1.0 - 3.0

“ma
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CONSULTING GEOTECHNICAL ENGINEERS

atorm Great Falls  Billings Montana — Boise Pocatello Idako — Gillette Wyoming
E@ I LOG OF EXPLORATION BORING |
DH-S4
— HOLE NO.
(s coasn Jo8 no.__81-1404 sHEET 1 oF 3
DRILL TYPE: SOIL  Mobile B-53 CLIENT
ROCK _ N/A Beker Industries
Sizg, TYPE OF BIT 8" Hollowstem augers PROJECT
2-15/16" Tricone rockbit Tailings Pond #4
CASING: SIZE  N/A LENGTH N/A LOCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN ' N 76+65; E 11462
Disturbed 21 | Undisturbed 1 ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY 6166.0 6143.4
CORE BOXES 0 FOR BORING (%) N/A THICKNESS OF OVER-]DEPTH DRILLED IN- | TOTAL DEPTH OF
REMARKS BURDEN, FT. 60.5 |70 Rock,FT. N/A |HoLe,rt  60.5
: 2070 STARTED 8-29-81  [COMPLETED 9-9-81
Rockbit used from 39.0°- 42.0 ORILLED BY C. Pelletier -
- T"DGGZ By S. Sharma
CY) CORE
0624. VQS:Q-‘\ CLASSIFICATION OF MATERIALS ség:.REé:%l- ROD. DEPTH, FEET BLOWS/ FOOT
- SILT, Clayey; firm to hard, slight-
—, ly moist, slightly plastic,
— & brown (ML)
—% LST 2.5 - 4.5 q,= 3.7 tsf
——g SSS 4.5 - 6.0 3-3-6/9
é
"
_V7”] GRAVEL; Silty; medium dense to
1.2l very dense, slightly moist, weakly _ _oR_
"4 to strongly cemented, minus 4 inch LSS 7.5 -9.0 9-25-43/68
_ // rock fragments, thinly interbedded
::/ sand lenses, tan (colluvium) (GM) | e 9.0 - 10.5 23-29-25/54
10|~ 9
_"/J
—|A e
-1 LSS 12.5 - 14.0 5-7-12/19
[
-—).‘
o 555 14.0 - 15.5 | 13-17-15/32
—] o’ A ) '
15—L+%
— ]
_’;/’ -
— LST 17.5 - 17.7
—?ﬂ [no sample
~1 ./ LSS 17.7 - 19.2 16-14-22/36
—V
1
20V~ |
g (Cont'd on Sheet 2}
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JOB NO. _81=1404.

" LOG OF EXPLORATION BORING
HOLENO. _DNH-S4

SHEET

— 2 _or3

> o)
SE &é‘"‘ CLASSIFICATION OF MATERIALS Fype ";’?éi;i;f Ra0 | peprh,reet BLOWS/FOOT
i — gy
— SSS 19.2 - 20.7 12-9-6/15
22012
LA 1SS 22.5 - 24.0 11-14-25/39
1 SAND, Silty; medium dense to very
dense, saturated, slightly plastic
fines, scattered minus 3 inch SSS 24.0 - 25.5 11-14-11/25
angular gravels, mottled tan to
25| - brown (colluvium) (SM) - -. - -
| LSS 27.5 - 29.0 16-24-25/49
_ sss | « 29.0 - 30.5 11-19-26/45
30
LSS 32.5 - 34.0 25-37-26/63
SSS 34.0 - 35.5 21-22-24/46
5SS 37.5 - 39.0 11-24-34/58
. Nw hnbaing —— 39.0 - 42.0
Boulder from 39.0 - 42.0 Fore cored thru
boulder
LSS 42.5 - 44.0 11-40-45/85
(Cont'd on Sheet 3)
NTL122A
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" LOG OF EXPLORATION BORING

JOBNO.__81-1404 HOLE NO. DH-S4 sHeeT _ 3 ofF_3_
S . Type [% CORE
/5% (5 CLASSIFICATION OF MATERIALS 3% Irecov-| rao | oepw,reer BLOWS/FOOT
45___.:':‘\' - : Samp{ ERY :
—7%} SAND, Silty; medium dense to very
g dense, saturated, slightly plastic
fines, scattered minus 3 inch
angular gravels, mottled tan to
] brown (colluvium) (SM) LSS 47.5 - 49.0 | 16-13-17/30
—E:4 SAND, Silty; medium dense to very
—ff=3] dense, non-plastic, fine grained
sand, thinly interbedded gravelly |{SSS 49.0 - 50.5 7-21-24/45
.1 lense, reworked sandstones of the- | . s
—_-.'..;_., " Salt Lake Formation (SM) :
_— LSS 52.5 - 54.0 6-11-20/31
_ SSS 54,0 - 55.5 | 7-14-34/48
55—
— LSS 57.5 - 59.0 | 10-16-16/32
SSS 59.0 - 60.5 7~9-11/20
60.5—
— Bottom of Hole
— Piezometer Installation:
— Perforations between 46.0 - 56.0
— Gravel backfill 44.0 - 56.0
— Bentonite seal 42.0 - 44.0
NTL122A
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CONSULTING GEOTECHNICAL ENGINEERS

> Great Falls Billings Montana — DBoise Pocatello Idsho ~— Gillette Wyoming
E m LOG OF EXPLORATION BORING
DH-S5
HOLE No. UH=o9
E""_"‘ﬂj Joa No.  81-1404 SHEET __| oF 2
DRILL TYPE: SOIL Mobile B-53 CLIENT
ROCK  N/A Beker Industries
SIZE, TYPE OF BIT 8" hollowstem augers PROJECT
Tailings Pond #4
CASING: SIZE N/A LENGTH N/A LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN N 70+33; E 4+70
Disturbed 9 [ undisturbed 1 ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY . 6152.7 6146.7
CORE BOXES 0 FOR BORING (%) N/A THICKNESS OF OVER-|DEPTH DRILLED IN-| TOTAL DEPTH OF
REMARKS BURDEN, FT.  +25.0| 10 ROCK,FT. N/A |HOLE,FT 25.0
X - ’ ‘IstarTED  9-T0-81 JCOMPLETED 9=-1T-81
Piezometer not installed. ORILLED BY C. Pelletier
. LOGGED BY
= S - o oRE S. Sharma
P ype
Qd‘WCLASSIFlCAT!ON OF MATERIALS Sgg‘p .REECRS)}I' ROD. DEPTH, FEET BLOWS/ FOOT
TOPSOIL; Organic material
- SAND, Silty; loose to medium- dense,
- wet to saturated, non-plastic,
— fine to medium grained, reworked |LST 2.5 - 4.5 q,= 2 tsf
—li TUFA, tan (SM) Disturbed
_ SSS 4.5 - 6.0 3-2-3/5
5
7.0t _
— SILT, Clayey; very stiff, satura- |LSS 7.5 - 9.0 §-10-11/21
- ted; slightly plastic, brown
- (ML
- SSS 900 - ]0'5 3-2-3/5
9.8 14
-—,} 1 SAND, Silty: loose to medium
—:] dense, saturated, non-plastic,
1 calcareous, interbedded seams
I of TRAVERTINE, tan (SM
— () LSS 12.5 - 14.0 7-10-19/29
= SSS 14.0 - 15.5. 13-9-11/20
15—
- -
— LSS 17.5 - 18.2 | 18-6/24
- SSS 18.2 - 19.7 8-6-3/9
19.6—
Vo {Cont'd on Sheet 2)

FH0028901



- LOG OF EXPLORATION BORING

JoB No,__81-1404 HoLeno, _OH-S6 SHEET __° or 2
<X <) IFype |% CORE
/S5 @& CLASSIFICATION OF NATERIALS }?D RECOV-| RQD | DEPTH, FEET BLOWS/FOOT
A ° .
20—
_» SILT, Clayey; very stiff to hard,
ﬁ wet to saturated, moderately
-] plastic, scattered angular basalt
- gravels, mottled brown (ML)
— LS2 22.5 - 23.5 a9, 2 tsf
:2 SSS |- 23.5 - 25.0 8-15-18/33
25 4}—/
] Bottom of Hole
NTL122A
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Alhem CONSULTING GEOTECHNICAL ENGINEERS
Laboratories Great Falls Billings Montana — Boise Pocatello Idaho — Gillette Wyoming
arA A LOG OF EXPLORATION BORING
— HoLE No.__ DH-S6
oo JoB No.___81-1404 SHEET __] oF _1
DRILL TYPE: soiL Mobile B-53 CLIENT
ROCK Mgbile B-53- Beker Industries
SiZE, TYPE OF BIT 2-15/16" Tricone rockbit PROJECT
NwD3 Diamond bit Tailings Pond #4
CASING: SIZE Nw LENGTH 6.0 feet |LccaTion
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN N 103+22; W 15+20
Disturbed 1 [ undisturbed 1 ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY 6158.0 6149.1

- Bottom of Hole
Piezometer Installation:

- Perforations between 5.6 - 15.6
Sand backfill 5.0 - 15.6
_ Bentonite seal 2.0 - 5.0

- CORE BOXES 1 FOR BORING (%) 100 THICKNESS OF OVER-|DEPTH DRILLED IN-{ TOTAL DEPTH OF
REMARKS : - BURDEN,FT. 5.8 |T1o rock,FT. 9.8 [HoLEFT 15.6
STARTED 9-29-81 [COMPLETED 9-25-81
— DRILLEO BY C. Pelletier °
i TLOGGED (:,;E S ¢
) e
Q@Q‘;i \3’66\ CLASS!FlCATIOl.‘l OF MATERIALS Séf?lp .RECE,%/‘ ROD DEPTH, FEET BLOWS/ FOOT
0 12
A/ TOPSOIL; Organic material
1.5
—/ SILT, Sandy; very stiff to hard,
‘—/ wet, non-plastic, weakly cement-
_/ ed, fine-grained, tan to light SST 3.0 - 4.9 q,= 3 tsf
_/ brown (ML? :
___/ SSS 4.9 - 5.8 31-50 /R
1 04
5'8—'0{{0 et
—~lesd BASALT; slight to very slightly cord 100 | 90%| 5.8 - 10.7
—{444 Wweathered, moderately hard, 20- :
—l34 30% vesicles, close to very
—l{s44 Close jointed, grey-black
—i444
v 4
10 _:-l--!
++
e Nw
{44 cor? 100 | 100%( 10.7 - 15.6
2
s
|44
++4 100% water recirculation loss
|t below 14.0 feet.
—{t*Y Joint with oxidation stains at
— |t 14.5 - 14.9
15.6 —|4
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@“Mm CONSULTING GEGTECHNICAL ENGINEERS
. GreatFalls Billings Montana — Boise Pocatello Idsha — Gillette Wyoming
EA A LOG OF EXPLORATION BORING
= HoLE No._DH-S8
(oMb poy) Joa NO.M SHEET 1 oF 2
DRILL TYPE. SOIL. Mobile B-53 CLIENT
ROCK MagbiJe B-53 Beker Industries
SIZE, TYPE OF BIT2-15/16" Tricone rockbit PROJECT
NwD3 Diamond bit Tailings Pond #4
CASING: SIZE Nw LENGTH 17.3 ft |LccaTion
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN N 95+08; W 20+93
Disturbed 4 | Undisturbed 2 ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY 6151.0 6151.0
CORE BOXES | FOR BORING (%) 88 THICKNESS OF OVER-|DEPTH DRILLED IN-{ TOTAL DEPTH OF
REMARKS BURDEN, FT. 17.3 |ToROCKFT. 5.2 |HOLEFFT 22.5
. . . STARTED 9-27-81 |coMPLETED  9-27-81
Sg:tg?claiiz for piezometer installation DRILLED BY T polletior
: LOGGED BY
. - S. Sharma
. o CORE
0?322 vé,e“ CLASSIFICATION OF MATERIALS sé.?x:.“é:np\‘v" oo | oepm, Feet BLOWS/FOOT
)
N
—VAN TOPSOIL/PEAT; organic materials
SST 3.0 - 5.0
SAND, Silty; loose, saturated, Disturbed
non—plastlc, calcareous, reworked
TUFA, fine grained, white-tan (SM)|qq 5.0 - 6.5 3-4-2/6
SST 7.5 - 9.5 qQ,° 0.7 tsf
- SILT, Clayey; very soft to firm,
—K/ saturated, plastic, rock flour,
10 —}’ grey to brown (ML-CL) SSS 9.5 - 11.0 1-1-1/2
_2 SST 12.5 -~ 14.5 q,° 0.2 tsf
" */9 5SS 14.5 - 16.0 2-2-6/8
17.3 '-’}/g Nw
_lis}l BASALT; slightly weathered, medium {C°7¢| 88 [ 88% (17.3 - 22.5
| hard, close jointed, 20-40%
—l4aq] vesicles
bo —t+
—J++
s (Cont'd on Sheet 2)
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- LOG OF EXPLORATION BORING -

B T

oot o Mo mate o Ao et

Josno,__81-1404 HoLE No, __0H-S8 sueer_ 2 or 2
3 e |% CORE
s % CLASSIFICATION OF MATERIALS é_ip_ RECov-| ROD | oepTH,FEET BLOWS/FOOT
20—
—:_':* 100% water recirculation loss
below 20.5 feet.
+-4
ﬁ*‘
22.5 44
— Bottom of Hole
- Piezometer Installation:
— Perforatlons between 15.5 - 22.5 .
— Sand backfill 11.0 - 22.5
] Bentonite seal 7.0 - 1.0
-
—
]
-
]
pu—
—
-
NTL122A

FHG028905



ﬁ%ﬁ?sﬁ"‘ CONSULTING GEOTECHNICAL ENGINEERS
hLaboratories GreatFalls Billings Montana — Boise Pocatello Idako — Gillette Wyoming
[ Z A LOG OF EXPLORATION BORING
— HOLE No._ DH-S9
e e Jo8 no. _81-1404 SHEET oF 2_
DRILL TYPE: SciL Wobile B-53 CLIENT ]
RocK Mobile B-53 Beker Industries:
s1ze, TYPE oF 8iT2-15/16" Tricone rockbit PROJECT
NwD3 Diamond bit Tailings Pond #4
CASING: SIZE Nw LENGTH 24.0 feet LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN N 77+400; W 19+88
Disturbed 6 [ undisturbes 3 ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY 6149.5 6141.4
CORE BOXES 2 FOR BORING (%) 96 THICKNESS OF OVER-|DEPTH DRILLED IN-| TQTAL DEPTH OF
REMARKS ] . . BURDEN, FT._24.2 |To ROCK,FT. 13.8 |HOLE,FT _ 38.0
See Sheet 2 for piezometer instatlation STARTED _ 9-27-81 [coMPLETED 0-27-81
details ___ DRILLED BY C. Pelletier
LOGGED BY
- . . S. Sharma
N COR —
632% \,é’g‘s CLASS|F|CAT|0N OF MATERIALS Sél‘?‘j: 'RoEECg}I' RAD. DEPTH, FEET BLOWS/ FOOT
TOPSOIL; organic material
SAND, Silty; loose to medium
dense, wet, non-plastic, calcar-
eous, scattered travertine gravels|SST 3.0 - 5.0
and cobbles, reworked TUFA, white- Disturbed
tan (SM)
Sss 5.0 - 6.5 3-5-5/10
SST 7.5 - 9.5
Disturbed
SSS 9.0 - 10.5 1-2-1/3
10354
-2ﬂ§ SILT, Clayey; soft to stiff, sat-
Yy urated, plastic, some oxidation
T stains, grey-brown to brown (ML)
"':& SST 12.5 - 14.5 9= 0.3 tsf
‘5——¢ 5SS 14.5 - 16.0 | 1-1-1/2
‘j% SST 17.8 - 19.8 | q,= 1.6 tsf
20|

(Cont'd on Sheet 2)
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" LOG OF EXPLORATIOM BORING

JoB No._81-1404 Hoeno, _DH-S9 sheeT 2 of 2
: 3
, oq?‘i Q’o@‘\ CLASSIFICATION OF MATERIALS M?e '.rll‘lscc%ﬁf ARQ0 | DEPTH, FEET BLOWS/FOOT
20_: N - : Samp) ERY '
] SILT, Clayey; soft to stiff, sat- 355 19.8 - 21.3 | 1-2-2/4
] urated, plastic, some oxidation
_g stains, grey-brown to brown (ML) SST 22.5 - 23.6 | q = 1.7 tsf
: u
23.6—}'{4
" b+4 BASALT; slight to very slightly _
zs__;j weathered, moderately hard to gﬁe -9 817 | 24.0 - 29.0
_b44 hard, close jointed, 20-40% vesi- [
_h+d4 cles, severely weathered zone to
—k+4 24.2, grey-black
.2
_fF
—b+
—34
. Nw { ;90 752 29.0 - 33.0
-l Core
30 ——pt+
—
—lt
— 44
—+4
—_—lt
—1p+ 4
—lr 44
—h+4
B5 444 Nw | 100 84%1 33.0 - 38.0
44 Core ’
—H+4
—t 44
4
38.0 +4 4
— Bottom of Hole
— Piezometer Installation:
- Perforations between 31.0 - 38.0
— Sand backfill 28.0 - 38.0
- Bentonite seal 24.0 - 28.0
NTL 122A
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ung CONSULTING GEOTECHNICAL ENGINEERS
ones Great Falls Billings Montana — Boise Pocatello Idaho — Gillette Wyoming
5@ m LOG OF EXPLORATION BORING
= HoLE no.__DH-S10
comarns pcoern Joe wno.__S51-1404 SHEET oF _2
DRILL TYPE: SOIL CME 75 CLIENT
ROCK Beker Industries
SizE, TYPE OF BIT7 jinch hollowstem augers PROJECT .
Tailings Pond #4
CASING: SIZE N/A LENGTH - LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN N 71+36; W 15+09
Disturbed 5 lUndi;tutbed 4 ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY 6149.9 6140.2
CORE BOXES 0 FOR BORING (%) N/A THICKNESS OF OVER-{DEPTH DRILLED IN- | TOTAL DEPTH OF
REMARKS 8URCEN, FT.  25.1 |vo rock,FT. N/A  |nore,Frr 25.1
: - STARTED 9-2-81 JCOMPLETED 9-26-81
_ DRILLED BY S. Machado _
S TLOGG;D B;E D. Osterman
. O
&qu (57" CLASSIFICATION OF WATERIALS séiz.ﬁ%&v' ron | DEPTH, FEET BLOWS/ FOOT
TOPSOIL; organic material SSS 0.0 - 1.5 3-4-4/8
SILT, Sandy; firm, sli§htly moist,
non-plastic, grey (ML
21 SAND, Silty; medium dense, slight- |57 3.0 - 5.0
1y moist, fine grained, scattered
gravels, reworked TUFA, tan (SM)
SSS 5.0 - 6.5 2-2-22/24
SST 8.0 - 10.0
SILT, Clayey; soft, saturated,
moderately plastic, brown (ML) SSS 10.0 - 11.5 1-1-0/1
SST 13.0 - 15.0
SAND, Silty; loose, saturated,
K non—plashc, fine grained, rework-
ed TUFA, tan (SM) $SS 15.0 - 16.5 5-3-3/6
SST 18.0 - 20.0
(Cont'd on -Sheet 2)
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' LOG OF EXPLORATIOM BORING

JoBNo.__81-1404 HOLE No. ___DOH-S10 : SHEET __ 2 or 2
S eo CLASSIFICATION OF MATERIALS | 47° [R€cov: | moo | oepm,reer BLOWS/FOOT
dU___ wki1]e] ERY N
- SILT, Clayey; stiff, saturated, SSS 20.0 - 21.5 3-5-7/12
- moderate plasticity, brown (ML-CL)
L . o_é $SS 23.0 - 23.1 | _50 /R
: {14 No ‘sample o.T
g ~144] BASALT
"t SSS . |25.0.- 25.1 50 /R
25"]: ’ No sample 0T
— Bottom of Hole
’ — Piezometer Installation:
v —| Perforations between 15.0 - 25.0
: — Sand backfill 14.7 - 25.0
A — Bentonite seal 10.0 - 14.7
i Remaining hole backfilled with
— natural soil.
—

NTL122A
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’ l}!\“’%‘“ CONSULTING GEOTECHNICAL ENGINEERS
atories Great Falls Billings Montana — Boise Pocatello Idaho ~— Gillette Wyoming
Mm LOG OF EXPLORATION BORING
—= HoLe No._ DH-511
oam—= _ sos no _81-1404 SHEET OF
DRILL TYPE: SOIL  CME 79 CLIENT
ROCK Beker Industries
SIZE, TYPE OF 8IT 7" hollowstem augers PRDJECT
. Tailings Pond #4
CASING: SIZE N/A LENGTH ——— LCCATION

TOTAL NO. OF OVERBURDEN SAMPLES TAKEN

N 70+89; W 5+36

Disturbed 10 | Undisturbed 8 ELEVATION: TOP OF HOLE . GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY 6151.8 6142.8
CORE_BOXES 2 | FOR_BORING (%) 99 | THICKNESS OF OVER-|DEPTH DRILLED IN-] TOTAL DEPTH OF
~ TREMARKS BURDEN, FT.  44.0 |10 Rock,FT. 15.8 {HOLE,FT 59.8
STARTED §-26-81 JcoMpLETED - 9-27-81}. .
_ DRILLED 8Y S. Machado "
TLOGG;: cZ:E D. Osterman
06:2‘ \3’66@ CLASSIFICATION OF MATERIALS ség‘:. .Rﬁgg‘\’/' ROD DEPTH, FEET BLOWS/ FOOT
“ Ef
0.5 TOPSOIL; Organic Material 5SS 0.0 - 1.5 4-4-4/8
I V4
:/ SILT, Sandy; firm, slightly moist,
/ slightly plastic, brown (ML)
2.5 L4 | _ |
—::7 SAND, Silty; loose, slightly moist, | SST 3.0 - 5.0
—7%4 non-plastic, fine grained, reworked
—t TUFAR, tan (SM) ’
R 5 ) 5.0 - 6.5 | 6-3-4/7
6.0 ;_ :
-% SILT, Clayey; soft to firm, moist,
- moderate plasticity, brown (ML)
—ﬁ 8.0 - 10.0
9.0 %
. —|Z34 SAND, Silty; loose to medium dense,
0‘—j 1 saturated, non-plastic, fine- SSS 10.0 - 11.5 | 7-8-2/10
-"f 4 medium grained, tan (SM)
- LST 13.0 - 14.5
SSS 15.0 - 16.5 | 10-3-7/10
LsT 18.0 - 20.0
(Cont'd on Sheet 2)

[SR TRRTITN

FH0028910



" LOG OF EXPLORATION BORING

JoB No, __81-1404 HoLe No. _ _DH-STT sueeT __ 2 or 3
CLASSIFICATION OF MATERIALS téie '.I?E:c:?f\'le- RQD | DEPTH,FEET BLOWS/FOOT
- amp.
43 0.0 - 21.5 2-2-6/8
=4 SAND, Silty; loose to medium dense, 555 2 /
-»] saturated, non-plastic, fine-
medium grained, tan (SM)
LST 23.0 - 25.0
24.0__E.> .
- SILT, Clayey; firm to very stiff, ) A '
25 M| saturated, moderate plasticity, 5SS 25.0 - 26.5 | 2-2-3/5
*% dark olive green to brown (ML)
_a LST 28.0 - 30.0
30 —% 5SS 30.0 - 31.5 | 6-8-10/18
f _E LST 33.0 - 35.0
35‘:% ss5 - | 35.0 - 3.5 | 2-2-3/5
:g LST 38.0 - 39.8
40 o SS9 39.8 - 40.9 ]6-33-%21_/R
Vo A SILT, Gravelly; soft, saturated, )
—. basalt fragments in silt matrix,
__/ brown (ML) -
£
0
g
%) )
44.0- BASALT; moderately weathered, soft,”
45 —ijt+% scoriaceous, very close jointed,
| T _tH] clay filled joints, grey-black
W (Cont'd on Sheet 3)

NTL 122A

FH0028911



- LOG OF EXPLORATION BORING

Josno. . 81-1404 HoLE No, __ DH-ST] sueer 3 of 3
> S
S \,‘é‘ CLASSIFICATION OF MATERIALS ';éi: Recov.| mao | oeemwreeT BLOWS/FOOT
L gu—
-II:: BASALT; moderately weathered, soft, 5SS 45.0 - 45.7 80-50 /R
~ 444 scoriaceous, very close jointed, *
“lie4 Clay filled joints, grey-black
1
—Je
49.0_Lis
so_I'+] BASALT: fresh to very stightly | | 98 |96% | 49.8 - 54.8
_ly4+4 weathered, hard, plagioclase 3
_li4+4 phenocrysts in aphanitic ground
_l+4 mass, 20% minus 1/4 inch vesicles,
_li44 moderately close jointed, grey-
— lyq44 Dlack
_ I: 100% water recirculation loss below
—t3d 53.0 Teet :
—{t+4 Nw | 100 |96% |54.8 - 59.8
55 —Jr+4 Fore
—h+4
~—+ 4
—++4
—+e
_E+,
~—l 4 4+
—p+
—&+
59.8 ¢
— Bottom of Hole
_
— Piezometer Installation:
] 1. Perforations between 51.0 - 59.8
-~ Sand backfill 51.0 - 59.8
- Bentonite seal 48.0 - 51.0
— 2. Perforations between 38.0 - 48.0
— _ Sand backfill 5.0 - 48.0
— Bentonite seal 3.0 - 5.0
NTL 122A

FHO0028912



CONSULTING GEOTECHNICAL ENGINEERS

Great Falls Billings Montana — Boise Pocatello Idasho — Gillette Wyoming
5 A A LOG OF EXPLORATION BORING
PR.-1
—— HOLE NO.
o A J08 No. _ 81-14C4 SHEET oF !
DRILL TYPE: SOIL  Mobile B-53 CLIENT
ROCX Beker Industries
SIZE, TYPE OF BIT 3-7/8" Tricone rockbit; PROJECT
Tailings Pond #4
CASING: SIZE N/A LENGTH -—- LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN N 98+67; E 0+03
Disturbed 0 [ undisturbed 0 ELEVATION; TOP OF HOLE GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY 6157.3 unk nown
CORE BOXES FOR BORING (%) THICKNESS OF OVER-[DEPTH ORILLED IN-| TOTAL DEPTH OF
REMARKS surpEN, FT.  30.0 |torock,FT. 5.1 |woLgFT  35.1
. STARTED  9-16-8 |COMPLETED 9-16-81
No samgles, no piezometer SAILLED BY C Pelletier
GGED BY
Lo ; S._Sharma
. Type CORE
‘**‘ é&“ CLASSIFICATION OF MATERIALS s:;:p Recov-| man. | oepTh, FeeT BLOWS/ FOOT

o
2] SAND; Silty; grey

SILT, Clayey; dark green-grey

SAND, Silty; grey white, reworked
TUFA

SILT, Clayey; light grey-green

BASALT

My

35t
- Bottom of Hole

FH0028913



————

i%gm CONSULTING GEOTECHNICAL ENGINEERS
Laboratories GreatFalls Billings Montana — Boise Pocatello Idaho — Gillette Wyoming
Z& LOG OF EXPLORATION BORING
PR-2
CONPATING DICIrEERS HOLE NO.
JOB NO. ..3_____]“]404 SHEET ' oF |
DRILL TYPE. SOIL Mobile B-53 CLIENT
ROCK Beker Industries
SIZE, TYPE OF 8IT 3-7/8" Tricone rock bit PROJECT
) Tailings Pond #4
CASING: SIZE - LENGTH -—- LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN N 94+71; W 9435
Disturbed - [ undisturbed -——- ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. ___ TOTAL CORE RECOVERY__ 6159.9 unknown
CORE BOXES FOR BORING (%) THICKNESS OF OVER-|DEPTH DRILLED IN°| TOTAL DEPTH OF
REMARKS BURDEN, FT 9.5 |Torock,FT. 1.5 |HoLgrt 11.0
o STARTED 9-22-81  |COMPLETED 9-22-81
no_s_;amples DRILLED B8Y C. Pelletier -
s ;'OGGED 8y S. Sharma
. CORE
ég::_ \’MLASSIFICATION OF MATERIALS Séf?\: .REECRO¥- RAQD. DEPTH, FEET BLOWS/ FOOT
| —
1.0 - TOPSOIL: Organic Material
_ SILT; Clayey; brown, some thinly
— interbedded sand lenses
5 ——&
—]
18255 pasact
11,0 —fosd
— Bottom of Hole
: Piezometer Installation:
“_{. |Perforations between 3.0 - 11.0
— Sand backfill 3.0 - 11.0
] Bentonite seal 1.0 - 3.0
]

-~

 FH0028914



— .

rorthem
¥zm CONSULTING GEOTECHNICAL ENGINEERS

atoncs Great Falls Billings Montana —

Boise Pocatello Idaho

E 5 1 LOG OF EXPLORATION BORING

— Gillette Wyoming

HOLE No.___ PR-3

oo Jos no. _ 81-1404 SHEET 1 or 1
DRILL TYPE: SOIL _ Mobile B-53 CLIENT
ROCK Beker Industries
SiZe, TYPE OF BIT 3-7/8" Tricone rockbit PROJECT
Tailings Pond #4
CASING: SIZE - LENGTH ——- LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN : N 94+80; E 6+40
Disturbed -— J undisturbed -—- ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. 0 TOTAL CORE RECOVERY ___ 6157.0 unk nown
CORE BOXES FOR BORING (%) THICKNESS OF OVER:|DEPTH DRILLED IN-| VOTAL DEPTH OF
REMARKS BURDEN, FT. 20.5 |[TO ROCK,FT. 1.5 |HOLE,FT 33.0
.. : - STARTED 9-16-8 | COMPLETED 9-16-81
__no samples DRILLED BY C. Pelletier -
. LOGGED BY S. Sharma
Q@’f‘ %LASSIFICAT[ON OF MATERIALS ;ér’ﬁ: _ﬁsé;g?? Ron | DEPTH, FEET BLOWS/ FOOT

1.0...3]]] TOPSOIL; Organic Material
SAND Silty; reworked TUFA

— SILT, Clayey

—['a-1{ GRAVEL, Sandy

44 BASALT

Bottom of Hole

Piezometer Installation:

Perforations between 9.0 - 19.0
Sand backfill 7.0 - 19.0
Bentonite seal 4.0 - 7.0

. enmn

FH0028915



CONSULTING GEOTECHNICAL ENGINEERS
GreatFalls Billings Montana — Boise Pocatello Idaho — Gillette Wyoming
LOG OF EXPLORATION BORING
HOLE No.__ PR-4

. s08 No, __81-1404 SHEET 1 ____or _1

DRILL TYPE: SOIL  Mgbile B-53 CLIENT ]
ROCK Beker Industries
SIZE, TYPE OF BIT 3-7/8" Tricone rockbit PROJECT ]
Tailings Pond #4
CASING: SIZE --= LENGTH === LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN : N 86+23; W 9+67
Disturbed R | undisturbed -— ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. TOTAL CORE RECOVERY  ___ 6151.8 unknown
CORE BOXES FOR BORING (%) THICKNESS OF OVER-|DEPTH DRH.LED IN-| TOTAL DEPTH OF
REMARKS BURDEN, FT. 28.5 |tOoRock,FT. 0.5 |uoLg,Frt  29.0
' STARTED -9-23-81 | COMPLETED 9-23-81
no samples DRILLED BY ___C. Pelletier :
i LOGGED BY S. Sharma
R 0 CLASSIFICATION OF MATERIALS | LRe|Rsons

F& \g,é . SQEpLRESOV" | ROD. |  DEPTH, FEET BLOWS/ FOOT
1)
1.2— TOPSOIL; Organic Material

l

SR

SILT, Clayey; tan-brown

10 %

15 _g

70 g Sltightly harder and more plastic
:ﬁ below 20 feet

s 1S

083 =l pasaLt

Bottom of Hole

Piezometer Installation:

it

Perforations between 18.0 - 24.0
Sand backfill 4.0 - 24.0
Bentonite seal 2.0 - 4.0

Lt

T mmn

FH0028916



- ——

— !
ﬁ tingm_ CONSULTING GEOTECHNICAL ENGINEERS
A : GreatFalls Billings Montana — Boise Pocatello Idaho — Gillette Wyoming
E 1 LOG OF EXPLORATION BORING
W =~ HOLE NO. PR-5
oL Jo8 no.___ 81-1404 sHEET 1 oF _1_
DRILL TYPE: SOIL  Mobile B-53 CLIENT
- ROCK
SIZE, TYPE OF BIT 8" hollowstem augers PROJECT
CASING: SIZE ——— LENGTH ——— LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN '
Disturbed ——— [ Undisturbed —_— ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NO. ___ | TOTAL CORE RECOVERY
CORE BOXES FOR BORING (%) THICKNESS OF OVER-] DEPTH ORILLED IN-] TOTAL DEPTH OF
REMARKS Piezometer Installation: BURDEN, FT. TO ROCK,FT. HOLE,FT
Perforations between 27.0 ~ 37.0 -- [ STARTED _|COMPLETED
Gravel backfill 25.0 - 37.0 ORILLED BY -
Bentonite seal 23.0 - 25.0 LOGGED B8Y
™ <) Type]% CORE
Qﬁg‘;‘. \:oé'/:LASSlFICATION OF MATERIALS s3foL V- | Ran | oEPTH, FeET BLOWS/ FOOT
TOPSGIL; Organic Material
SAND, Silty; brown to 6.0 feet :
then tan
no samples

SILT, Clayey; dark brown to grey

BASALT

L%
~4
-l
]
v +
+ +
ot

M\

8ottom of Hole

PRI P

FH0028917
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im:" CONSULTING GEOTECHNICAL ENGINEERS
Laboratories GreatFalls Billings Montana — Boise Pocatello Idsho — Gillette Wyoming
Zﬁ m LOG OF EXPLORATION BORING
AR HOLE No.___PR-6
<A rcaens so8 no.__81-1404 SHEET 1 __or_1
DRILL TYPE: SOIL_ Mobile B-53 CLIENT
ROCK Beker Industries
SIZE, TYPE OF BIT 3-7/8" Tricone rockbit PROJECT
Tailings Pond #4
CASING: SIZE e LENGTH - LCCATION
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN ' N 76+88; W 10+19
Disturbed — [ Undisturbed -—- ELEVATION: TOP OF HOLE GROUNDWATER
TOTAL NQ, TOTAL CORE RECOVERY 6150.0 unknown
CORE BOXES 0 FOR BORING (%) n/a | THICKNESS OF OVER-|DEPTH DRILLED IN-| TOTAL DEPTH OF
REMARKS BURDEN,FT. 26.8 |TorRock,FT. 2.0 |HOLEFT' 28.8
: : ' ISTARTED 9-22-81- - |COMPLETED 9-2¢2-81 .
__no samples DRILLED BY C. Pelletier
i .:ossso BY S. Sharma
. e[ CORE g
QQ:E%LASSWWATIO” OF MATERIALS Sér?lp.é’%gy- RQD. DEPTH, FEET BLOWS/ FOOT

TOPSOIL; Organic Material

7] SAND, Silty; white-tan, reworked
TUFA

SAND, Silty; tan-brown, reworked
TUFA

' SILT, Clayey; brown

BASALT

Bottom of hole

Piezometer Installation:

My

Perforations between 20.0 - 28.8
Sand backfill 13.0 - 28.8
Bentonite seal 10.0 - 13.0

FH0028918



Montana

Great Falls  Billings

JOB NO.

81-1404

CONSULTING GEOTECHNICAL ENGINEERS
Boise

Pocatello Idaho Gillette

Wyoming

LOG OF EXPLORATION BORING

HoLe wo.___ PR-5
SHEET ___1 _orF _1

ORILL TYPE:. SOIL Mobile B-53 CLIENT
ROCK Beker Industries

SIZE, TYPE OF BIT 8" hollowstem augers PROJECT
Tailings Pond #4

CASING: SIZE -— LENGTH - LCCATION

TOTAL NO. OF OVERBURDEN SAMPLES TAKEN

N 86+25; E 6+48

Disturbed J— T undisturbed -—- ELEVATION: TOP OF HOLE GROUNDWATER

TOTAL NO. —__ |ToTAL CORE RECOVERY 6157.8 6146.3

CORE BOXES FOR BORING (%) THICKNESS OF OVER-JDEPTH DRILLED IN-| TOTAL DEPTH OF

REMARKS Piezometer Installation: BURDEN, FT. 34.5 TO ROCK,FT. 2.5 |HOLEFFT 37.0
Perforations between 27.0 - 37.0 STARTED 8-24-81 COMPLETED _ 8-24-81
Gravel backfill "25.0 -~ 37.0 DRILLED BY C. Pelletier "
Bi:ton1te seal 23.0 - 25.0 .:OGGED 8y S. Sharma

R CLASSIFICATION OF MATERIALS ype % SONE
& ALE ] sgép.ﬂ%ﬁy RQD. DEPTH, FEET BLOWS/ FOOT

TOPSOIL; Organic Material

(e
S

SAND, Silty; brown to 6.0 feet
then tan

no samples

SILT, Clayey; dark brown to grey

WA,

~—1{+44
—l+4

BASALT

Bottom of Hole

FH0028919
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HARZA ENGINEERING COMPANY
Form $G+2
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’ ] LY
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Billings. Montana 59107
Engineering (406) 248-9161

and Testing, Inc.

A. ¥ - A |
| [&] NOI’thern g ggz‘g 25th st.

August 23, 1984

Beker Industries
P 0 Box 37
Conda, ID 83230

SUBJECT: Laboratory Testing Services
Beker Pond No. 4.
Northern Job No. 81-1404
Gentlemen:

In accordance with our agreement, we have c0mh1eted a series of geotechni-
cal laboratory tests with samples from your Pond No. 4.

A table showing the requested tests is enclosed and all the test results
are presented on the enclosed plates.

The laboratory tests were performed in general accordance with the methods
listed below:

Standard Tests:

Test Name Method
Moisture-Density Relationship ASTM D698
Atterberg Limits ASTM D423 and D424
Sieve Analysis through

No. 200 Sieve ASTM D422
Direct Shear ASTM D3080
Unconsolidated-Undrained

Triaxial Shear ASTM D2850
One-dimensional Consolidation ASTM D2435

Consolidated-Undrained Triaxial Tests:

The consolidated-undrained triaxial tests were run on samples in
accordance with procedures set forth in Bishop and Henkel /1/. The
samples were saturated by use of high back pressure until a 95
percent or better pore pressure response was obtained. Then a confin-
ing pressure was applied and flow out of the sample was monitored.

/1/ Bishop and Henkel, "The Measurement of Soil Properties in the Triaxial
Tests," Edward Arnold, Lid., London, England, 1964.

FH0028938
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When flow out of the sample was complete, the test was run. Filter
strips were normally placed around the outside of the sample during
the consolidation phase and when the test was run to facilitate pore
pressure equalization.

Permeability Tests:

The permeability tests were performed on samples in accordance
with procedures set forth in the UY.S. Army Engineering Manual EM
1110-2-1906 /2/. Samples are prepared and backpressure saturated
similar to the triaxial specimens, except filter strips, are not
applied. Using an air over water interface in a pressure reservoir, a
gradient is applied across the specimen and flow into and out of the
specimen is monitored until a constant rate of flow is observed. Then

the volume of water flowing through the specimen is measured over a’

period of time and a permeability value calculated. The results of
these tests are presented on the moisture-density relationship plates.

Sample Preparation:

Many of the direct shear, triaxial and permeability tests were
performed using remolded specimens. These specimens were prepared by
moisture conditioning each soil to its optimum moisture content
determined from the moisture-density relationship test. Then a cylin-
drical sample was compacted in thin lifts to 95% of the maximum dry
density also determined from the moisture-density relationship test.
These were carefully wrapped and sealed to retain the moisture
content until needed for testing.

Should you have any questions or if we can be of further service, please
contact us.

Respectfully submitted,

Larry G.‘0'Dell, P.E.

LGO(JP) rmr

cc: Pinnacle Engineering
Hamilton, MT

/2/ Engineer Manual EM 1110-2-1906, "Laboratory Soils Testing," Department
of the Army, Office of The Chief Engineers, Washington, D.C., 1970.

FH0028939
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NORTHERN ENGINEERING AND TESTING, -INC,

TABLE OF REQUESTED TESTS

Beker Pond No. 4

Uncon- _ Consol- Consoli-
Moisture- Atter- solidated idated dation
Sample Density Sieve berg Undrained Undrained Direct Perm- with time
1dentification Lab No. Relationship Analysis Limits Triaxial Triaxial Shear eability rate Readings
TPP3A; 4.3' - 5.3' 140659 X X X X
TPS4A; 9.0' - 10.0' 140660 X X X X
TPPR3A; 3.0' - 3.3 140661 X X X X
TPP2A; 2.0* - 3.3' - 140662 X X X X X
TPP10A; 3.3' - 3.8 140663 X X X X
TPS9A; 5.5' - 6.0" - 140664 X X X X X
TPS11A 140665 X X X X
TPP4A; 1.9' - 2.9 140666 X X X X X
TPPRZ2§ 7.0' - 8.0' 140667 X X X X
TPP6A; 3.6' - 3.8' and 140668 X X X X
5.3' - 6.3

. et ama e
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UNCGHSOL (OATED-URCRAINED TRIAXIAL SHEAR TEST ~ REMOLDED

SAKPLE NQ. 140660

s

(0 1- CI)KSF

10

DEVIATOR STRESS,

RAIN {pereent)

3
-

&

SHEAR STRESS AT MAXIHUM DEVIATOR SIRESSLS (KSF)

PRIHCIPAL STRESS RATIO

e e AN @ e am e —

13 10 18 20 : 25
C . EFFECTIVE NORMAL STRESSES {KSF)
6 8 10 12 14 6 18 2 ' . VALUES AT
AXLAL STRAIN {percent) r:;r HO:ANG “MPLEO::::“‘R: ; ::‘:-m: :::2::‘: MO)?A"‘EE"‘I{LEOMB HEIGHT n::g
e ] oA anp ORY COnTenr | eome | cowmnmg | §TREsp | aTRass | WOR LGOS | oumeter | stamn
_ ! sono | o | ot | SEESY | ity | WRNE| $R | g MR R | o
E 7 pe ot | Fina | oercend) KSF KSF ryd
=] ] ) TPSIA -
- 7 : o a.o-lo.gf 109.1 {14.2}19.0 97 2.9 4.95 3.33 | 2.16 | 2.91 | 2.24 0.009
o« ” N TPS4A
2 A bated wen Jiszheal o 5.8 | a0 Lo | 307 Inaz ] 2.2 0.009
W Paa
£ D fJ-I0.0 109.1 |14.2]12.7 99 8.6 14.19 3.99 4,95 (19.14 2.24 0.009
3
2
= TAIAXIAL SHEAR TEST RESULTS
] hat Y ° Alla BEKER FOND NQ. 4
3 s=nsa| Northem .
z —— . -
4 6 8 10 1} 14 16 18 2 ] 08 Ie1AG. MG JOB KD. © DATE ‘T PLATE NO,
AX1AL STRAIN {percent) . 81-1404 August 1984

. ¥¥68C00H

e e tm—

e e

NET 157

e

PR



‘ I I ;- MOISTURE - DENSITY RELATIONSHIP DATA
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DRILL HOLE: TPPR3A

~ DEPTH: 3.0 - 3.3

SAMPLE NO.: 140661

REMOLDED
DIRECT SHEAR TEST

HOIST UNIT WEIGHT: 104.6 pcf
DRY UNIT WEIGHT : 80.7 pcf
MOISTURE CONTENT : 29.5 %
CLASSIFICATION : SANQ, Silty (SM)
FRICTION ANGLE : 32

COHESION INTERCEPT: 0.6 ksf

SHEAR RATE :  0.0092 inch/minute
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TEST METHODS
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Method A
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3 layers
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|Coefficient of Permeability
4x1079 em/sec.
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Max. Density 78 pcf
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‘I | ~ MOISTURE - DENSITY RELATIONSHIP DATA
|BUm| Northern e Beker Industries campio o, 140663
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‘ " | Y MOISTURE - DENSITY RELATIONSHIP DATA
) Northem cient__Beker Industries Sample No. 140664
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REMOLDED

DIRECT SHEAR TEST
DRILL HOLE: TPS9A MOIST UNIT WEIGHT: 100.6 pcf
" DEPTH: 5.5 - 6.0 DRY UNIT WEIGHT :  76.8 pcf
SAMPLE NO.: 140664 MOISTURE CONTENT : 31.7 %
CLASSIFICATION :  SAND, Silty (SM)
FRICTION ANGLE 33
COHESION INTERCEPT: 0.4 ksf
SHEAR RATE : 0.0092 inch/minute
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. DRILL HOLE TPS11A

DEPTH 6.5 -17.5 DRY UNIT WEIGHT: 97 pcf
SAMPLE NO. 140665 MOISTURE CONTENT:
CONFINING STRESS: .0 ksf CLASSIFICATION: CLAY, Silty - CL-ML
PORE PRESSURE RESPONSE: -~ HEIGHT TO DIAMETER RATIO: ¥.08
RATE OF STRAIN: 0.03 inch/minute
3
-
o
o
[T
(1%}
[
=
= b
w /‘\l )
o
ul //0/
4 - o
= /0‘ .
2 /,

DEVIATOR STRESS,

UNCONSOLIDATED - UNDRAINED
TRIAXIAL SHEAR TEST

* MOIST UNIT WEIGHT: 122 pcf

——

/
FAILURE
SKETCH
o
10 20
VERTICAL STRAIN, PERCENT

BEKER POND NO. 4

Northern

Alla

M| enginsering
L]

A ___________J

and Testing, inc.

JoB No. 81-1408 piate

NO.

FH0028954



B

CON3OLIDATED-UNORAJLED TRIAXIAL SHEAR TEST - UNDISTURBED
SAMPLE NO. 140865
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PERCENT FINER BY WEIGHT

Northem
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UNCONSOLIDATED - UNDRAINED

TRIAXIAL SHEAR TEST
" DRILL HOLE TPP4A MOIST UNIT WEIGHT 100 pcf
DEPTH 1.9 - 2.9 ' DRY UNIT WEIGHT: 82 pcf
SAMPLE NO. 140666 MOISTURE CONTENT:
CONFINING STRESS: 3 KSF CLASSIFICATION: CLAY, Silty, CL
PORE PRESSURE RESPONSE: HEIGHT TO DIAMETER RATIO: 7 g6
RATE OF STRAIN: 0.030 inch/minute
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CONSOLIDATED-UNDRAIHED TRIAXIAL SHEAR TEST - UNDISTURBED

SAVPLE 40, 140666

LS
2
- CE ;
- 6 2
o v .
~ @
. C b4
v &
: &
a3 8
o AL E
g . 3
< L~ a1 &
> B
8 § 3
& 6 8 1012 14 116 18 20 é '//
AXIAL STRAtM (percent) - N e
< — [~
2 p -
“ — ~N i
e R = R~ :
2 /-(— \\ ;
=4 £ 7 <] . \
g , : pd N
g P - ] 3 ///f \\/ \\
it f
2 PEr o L1V, A \ \
2 [~
g A {{ L
2 d 1 F] 3 ) 5 3 7 3
= ] EFFECTIVE HORMAL STRESSES @, Ty KSF
4 6 8 10 12 14 16 18 20 ) VALUES AT
ARIAL STRAIN Jpercent) TEST | BOAING SAMPLEDATA amugy |waxod VOrRSIAR™® | nenr RATE
nO. NO MOISTURE w0 | mason o
oR I} ORY COMTENT PORE conFirung | SYAESS | STRESS DIAMETER |  STRAIN
SYMeoL o::m QENSITY ) Ressonne | PAERe ’:é:a }'?,"3, Pg%c‘;:? (afigss’| Aano aore
- - iy 1aaat | Feat | iperceny KSF KsP nse
= A
o O TPP4A -
~ 40 1.9-2.9 85 19 30 99 2.9 1.89 2.8 LA 3.10 2,09 0,404
oot TPPIA
£l et 5 A |1gre a 20 | 26 99 5.8 3.0a | .24 {153 146 | 209 0,004
n PPYA
& O 11880 36l 12 98 8.6 s08 | 4.37 | 2.6 | 796 | 2.09 0.004
-l
§ 20 =~ -
= ¥ TRIAXIAL SHEAR TEST RESULTS
w P ~
g d"_g Northemn BEKER POND NO. 4
° I e @ 0 7 14 g 5 3 o) aaG Tarsng e J08 KO, 0ATE PLATE HO,
AXLAL $TRAIN (percent) * — 81-1404 August 1984

8G68C00Hd

NET 187



NET 156

CONSOLIDATIONTEST

DRILL HOLE  TPP4A MOIST UNIT WEIGHT : 111 pef

DEPTH 1.9 - 2.9 DRY UNIT WEIGHT : 9] pef

SAMPLE NOo. 140666 INITIAL MOISTURE CONTENT: 22 g
FINAL MOISTURE CONTENT : 19 %

CONSOLIDATION, PERCENT OF SAMPLE THICKNESS

CLASSIFICATION : CLAY, Silty, CL

~0-]_| - @ AFTER SATURATION |
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NORMAL PRESSURE, KIPS PER SQUARE FOOT
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TIME RATE CONSOLIDATION TEST

DRILL HOLE_TPP4A  MOIST UNIT WEIGHT___111 _pef
DEPTH_1.9 - 2.9  DRYUNIT WEIGHT. 91 pef
CLASSIFICATION: __ INITIAL MOISTURE CONTENT._22%
CLAY, Silty (CL) FINAL MOISTURE CONTENT—19%
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SAMPLE HEIGHT, INCHES

TIME RATE CONSOLIDATION TEST
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NET 155

UNCONSOLIDATED - UNDRAINED
TRIAXIAL SHEAR TEST

" DRILL HOLE TPPR2
DEPTH 7.0 - 8.0
SAMPLE NO. 140667
CONFINING STRESS: 3 KSF
PORE PRESSURE RESPONSE: --

MOIST UNIT WEIGHT: 110 pcf

DRY UNIT WEIGHT, 84 pcf
MOISTURE CONTENT: 30 %
CLASSIFICATION: CLAY, Silty (CL)
HEIGHT TO DIAMETER RATIO: 2.06

RATE OF STRAIN: 0,030 inch/minute
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NET 155

UNCONSOLIDATED - UNDRAINED
TRIAXIAL SHEAR TEST

DRILL HOLE TPPBA

OEPTH 3.6 - 3.8
SAMPLE NO. 140668
CONFINING STRESS: 3 ksf
PORE PRESSURE AESPONSE: .-

MOIST UNIT WEIGHT: 106 pcf
5 pcf

DRY UNIT WEIGHT:
MOISTURE CONTENT:

CLASSIFICATION: (CLAY, Si ]ty (CL)
HEIGHT TO DIAMETER RATIO: 2.06

RATE OF STRAIN:  0.03 inch/minute
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CONSOL 10ATED-AERAINED TRIAKTAL SHERR TEST + LNDISTURSED
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